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3 I.



I NTRODUCTION



The recent financial crisis and the subsequent global recession have rekindled the interest in fiscal policy effects in academic research and policy debates. Despite the wide adoption of countercyclical fiscal measures across the globe, a consensus on fiscal policy effects, both in theory and empirical evidence, has yet to be formed. As most efforts to study fiscal policy have been devoted to developed countries, this paper systematically analyzes country characteristics that are important for understanding government spending effects in developing countries.1 One of the main differences in the economic structure between developed and developing countries is capital account openness. With a less developed financial system and various capital control measures, international capital mobility in developing countries can be rather restricted in practice. Limited capital mobility has important implications for fiscal policy effects. When a government finances its spending with domestic borrowing, limited capital mobility implies that households cannot engage in international risk sharing as much as those in developed countries. Since government debt has to compete with private investment for domestic saving, rising interest rates would crowd out investment and consumption more than in an economy with perfect capital mobility. Another difference is that developing countries tend to specialize in traded-good production that has small profit margins. This implies that traded good production is likely to be sensitive to movements in the real exchange rate. Consequently, government spending policy that induces changes in the real exchange rate—such as by shifting relative demand between traded and non-traded goods—can substantially affect traded output and thus the fiscal multiplier. In this paper, we study government spending effects for developing economies, using a model that captures these economic features absent in developed-economy models. Given the imperfect capital mobility, financing decisions of government spending in terms of domestic vs. foreign borrowing become an important factor to consider. Empirically, external financing of government debt is important among developing countries. Panizza (2008) reports that external public debt averages 60 percent of total government debt for Latin American countries in 2005 (dropping from about 75 percent in 1994).2 Relative to domestic financing, external financing has two effects on the fiscal multiplier. On the one hand, it reduces crowding out of consumption and investment, increasing the expansionary effect of government spending. On the other hand, external financing induces a capital inflow, appreciating the real exchange rate, which in turn has a negative effect on traded output and offsets the expansionary effect. We find that for plausible calibrations, the 1



Ilzetzki and Vegh (2008) and Ilzetzki et al. (2010) are among the few that study fiscal policy effects in developing countries. See Spilimbergo et al. (2009) for a survey of fiscal multipliers in the literature. 2



Uribe and Yue (2006) provide empirical evidence that disturbances in external financial variables are important for driving business cycles in emerging economies.



4 real exchange rate channel dominates: More external financing results in a smaller fiscal multiplier for government spending. Moreover, because developing countries may face a debt-elastic country premium when borrowing in international financial markets, more debt services—invoking a larger scale of fiscal adjustments in the future—lower the fiscal multiplier in the longer run. Our analysis of external financing also provides a theoretical explanation for the twin-deficit hypothesis in developing countries. When fiscal deficits are financed by external borrowing, reduced crowding-out and a more negative response of traded output drive up current account deficits, generating the co-movements between fiscal and current account deficits. In their study of ten developing countries, Easterly and Schmidt-Hebbel (1993) find strong evidence that fiscal deficits spill over into trade deficits, and the real exchange rate appreciates. This suggests the transmission mechanism through the real exchange rate channel identified here is a plausible one to explain government spending effects observed in developing countries with substantial external borrowing. In addition to external borrowing, we also consider several other factors for analyzing government spending effects: the composition of government purchases in terms of traded and non-traded goods, sectoral rigidities of production factors, the fraction of hand-to-mouth households, the exchange rate regime, and capital account openness. Our model assumes that the law of one price holds for the traded goods to capture a lack of market power of traded good firms in developing countries. Facing an upward sloping labor supply curve, traded good firms only produce to the point of exhausting economic profit. When government spending concentrates more on traded goods, part of the increased demand for traded goods has to be met by foreign production. This introduces leakage in the expansionary effect of government spending, producing a smaller fiscal multiplier. More sectoral rigidities and a larger fraction of hand-to-mouth households, on the other hand, work to increase the fiscal multiplier. Less mobile labor and capital across sectors elevate factor prices, raising income and hence consumption. As for hand-to-mouth households, since they consume all of the disposable income, their consumption responds positively to a government spending increase; a larger fraction of them generates a higher fiscal multiplier. As for the exchange rate regime, we find that the fiscal multiplier is larger under a fixed exchange rate. Conditioning on more home bias in government spending, a fixed exchange rate implies smaller appreciation in the real exchange rate, and thus a less negative effect on traded good production. Our finding is in line with the classical implication of the Mundell-Fleming models (Fleming (1962) and Mundell (1963)) that fiscal policy is more expansionary under fixed exchange rates, as well as the empirical evidence that countries with a fixed exchange rate have a larger multiplier (Ilzetzki et al. (2010)). Lastly, whether capital account openness increases or decreases the fiscal multiplier depends on the extent that government spending is financed externally. When the government does not borrow much externally, households increase foreign borrowing to smooth consumption in response to a government spending increase. Thus, a more open capital account appreciates the real exchange rate more, suppressing the fiscal multiplier. If, instead, the government has already borrowed a lot externally, households respond by reducing foreign



5 borrowing because the real appreciation lowers the benefits of foreign borrowing. As a result, a more open capital account drives up the multiplier. The analytical framework used here is a two sector, New Keynesian model for a small-open economy. Relative to developed countries, macroeconomic frictions are pervasive in developing countries. Aside from common rigidities included for developed ones, the model features sectoral labor and capital rigidities and a disincentive parameter on production decisions to capture lower governance quality in developing countries. It also includes a lot of financial frictions, characterized by 1) a large share of hand-to-mouth households, who cannot participate in capital and asset markets, 2) a debt-elastic country risk premium, and 3) an adjustment cost on foreign liability (a la Schmitt-Grohe and Uribe (2003)) to control capital account openness. To study the influence of the exchange rate regime on government spending effects, the model includes a balance sheet of the central bank, allowing for interactions among fiscal, monetary, and reserve policy. II.



M ODEL S ETUP



The model is based on the one in Berg et al. (2010a). The economy has a non-traded and a traded good sector. The numeraire is domestic composite consumption, consisting of non-traded and traded goods. Since the financial infrastructure is less developed in developing economies, the model has a large share of hand-to-mouth households.3 A. Households The model economy is populated by a continuum of households in the interval [0, 1], of which a fraction f are savers and 1 − f are hand-to-mouth. Savers have access to asset and capital markets. The only asset that the hand-to-mouth can hold is money. A superscript a denotes a variable associated with savers and h with hand-to-mouth.



1. Savers The household j ∈ [0, f] chooses consumption cat (j), the real money balance mat (j), labor lta(j), investment iat(j), capital stock kta (j), nominal wage Wt (j), domestic government debt ∗a bca t (j), and foreign debt bt (j) to maximize the expected utility, Et



∞ X t=0
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t
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(cat(j), mat (j))



 κa 1+ψ a − , (l (j)) 1+ψ t



(1)



Hand-to-mouth households (also known as spenders, rule-of-thumb consumers, and the liquidity-constrained) are also important for explaining fiscal policy effects in developed countries. See Mankiw (2000) and Gali et al. (2007).



6 where β is the discount factor, ψ is the inverse of the Frisch elasticity of labor supply, and κa is the disutility weight on labor. Savers’ budget constraint in units of domestic composite consumption is  2 ς w Wt (j) Wt lta − b (j)] + −π 2 2 Wt−1 (j) Pt   ca ∗a a b m (j) Rt−1 bt−1 (j) Wt (j) a a lt (j) + rtk kt−1 −st R∗ t−1 = (1 − τt ) +st rm∗ (j)+zt (j) (j) + t−1 + ∗ Pt πt πt π T + ΩN t (j) + Ωt (j). (2) v ∗a cat(j)+mat (j)+iat(j)+bca t (j)−st bt (j)+ st



[b∗a t (j)



2



∗a



An income tax rate τt is levied on labor and capital income. rm∗ (j) is foreign remittance in units of foreign goods (denoted by ∗), taken to be constant. zt(j) is government transfers, and T ΩN t (j) and Ωt (j) are dividends from non-traded (a superscript N) and traded (T ) good firms. Other terms in (2) are to be explained later. The utility function takes the form u
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η 1−σ i η−1
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(3)



where σ is the inverse of the elasticity of intertemporal substitution for consumption, η is the elasticity of intratemporal substitution between consumption and the real money balance, and ϑa is the preference weight on consumption. Our analysis focuses on a symmetric equilibrium, where a household j’s choice equals the aggregate choice of its type. When there is no confusion, j is dropped from the description below. Both consumption cat and investment iat are CES baskets of non-traded and traded goods, as χ h 1 i χ−1  χ−1  χ−1 1 a aN aT χ χ χ χ ct = ϕ ct + (1 − ϕ) ct (4) and



χ h 1 i χ−1  χ−1  χ−1 1 aT χ χ χ iat = ϕ χ iaN (1 − ϕ) + i . t t



(5)



aT caN and iaN (caT t t t and it ) are consumption and investment made of non-traded (traded) goods. We assume that consumption and investment have the same intratemporal elasticity of substitution χ and the same degree of home bias ϕ. Non-traded goods are produced by a continuum of monopolistically competitive firms indexed by i ∈ [0, 1]. Aggregating all non-traded consumption varieties yields



caN t
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Z



1 0



θ−1 θ di caN t (i)



θ  θ−1



,



where θ is the elasticity of substitution between varieties produced by firm i.



(6)



7 The CES consumption basket implies that the CPI is 1 h i 1−χ 1−χ , Pt = ϕ PtN + (1 − ϕ)(PtT )1−χ



where PtN and PtT are the nominal prices for non-traded and traded goods. πt ≡ CPI inflation. The relative price of non-traded goods to the CPI is pN t ≡



(7) Pt Pt−1



is the



PtN . Pt



(8)



We assume that the law of one price holds for traded goods, so PtT = St Pt∗ , where St is the nominal exchange rate in units of domestic currency per dollar, and Pt∗ is the foreign CPI. The relative price of traded goods to the CPI is st ≡



St Pt∗ . Pt



(9)



st is also the CPI-based real exchange rate. In the model, savers are the sole owners of capital kta , which has a real rate of return of rtk . Capital accumulates from investment iat, according to kta



= (1 −



where δ is the depreciation rate,







a δ)kt−1



2   κk iat + 1− −1 iat , 2 iat−1







2 − 1 iat is investment adjustment costs, and κk ≥ 0



κk 2
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ia t−1



(10)



controls the sluggishness of investment adjustment.



In addition to capital, savers allocate their disposable income on the real money balance mat Rt bca t and domestic government bonds bca t . A unit of government bonds pays πt+1 units of domestic composite consumption at t + 1, where Rt is the domestic nominal interest rate. Households can borrow from foreigners. Borrowing b∗a t units abroad at t requires a payment R∗ b∗a ∗ t of π∗ units of foreign goods at t + 1, where R is the nominal foreign interest rate. The foreign borrowing rate faced by households and the foreign CPI inflation (π ∗) are assumed to be constant. Following Schmitt-Grohe and Uribe (2003), changing foreign liability is subject ∗a 2 ∗a to a portfolio adjustment cost, 2v st (b∗a denotes the steady-state foreign t − b ) , where b liability. The parameter v governs the openness of private capital account. A very large v indicates almost no access to international financial markets. Nominal rigidities are modeled by quadratic adjustment cost functions, a la Rotemberg h i2 a w Wt lt t (j) (1982). ς2 WWt−1 in (2) means that the nominal wage relative to the last period’s − π (j) Pt is subject to a real cost when deviating from the steady-state CPI inflation π. Each household j supplies differentiated labor inputs to a perfectly competitive labor aggregator, who groups the households’ labor inputs in the same proportions that firms choose. The aggregator



8 Rf maximizes profits Wt lta − 0 Wt (j)lta (j)dj using the assembling technology   ˜θ˜ ˜ θ−1 R θ−1 f in the Dixit-Stiglitz form (1977). The labor demand function for lta = 0 lta(j) θ˜ dj households j can be derived as



lta(j)



=







Wt (j) Wt



−θ˜ lta,



(11)



where Wt is the economy-wide nominal wage. Labor inputs are demand-driven, and each household j works sufficient hours to meet the market demand given a chosen wage rate. The symmetric equilibrium implies Wt (j) = Wt , so lta(j) = lta. To distinguish between traded and non-traded goods, the model has two production sectors. Following specific-factor models in the trade literature, we assume that labor and capital are specific to sectors to some degree, as sectoral rigidities are important for short- and medium-run analysis (Mussa (1974) and Mendoza and Uribe (2000)). The elasticities of substitution between sectors for capital and labor are ρk and ρl .4 Following Bouakez et al. (2009), savers’ labor supply is a CES combination of the hours supplied to each sector, as in   ρl l 1+ρl 1+ρl 1 1 1+ρ   − − lta = (δ l) ρl ltaN ρl + (1 − δ l) ρl ltaT ρl ,



(12)



where δ l is the steady-state labor share in the non-traded sector, and ltaN (ltaT ) is labor supplied to the non-traded (traded) good sector. Capital is modeled analogously as labor. Total capital supplied by savers is an aggregate of capital supplied to each sector   ρk k 1+ρk 1+ρk 1 1 1+ρ   − − kta = (δ k ) ρk ktaN ρk + (1 − δ k ) ρk ktaT ρk ,



(13)



where δ k is the steady-state capital share in the non-traded good sector, and ktaN (ktaT ) is capital supplied to the non-traded (traded) good sector. From the minimization problems of factor costs, wage and the rental rate of capital can be derived as



and
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4



Both Mussa (1974) and Mendoza and Uribe (2000) assume labor is perfectly mobile and capital can be quasi-fixed to sectors. Our specification allows varying substitutability for both factors. 5



In addition to wage differentials, our model allows for capital return differentials between sectors. These differentials may be justified by differences in dependence on outside funding or heterogeneity in financial



(14)



(15)



9 Finally, to derive optimality conditions of each choice variable, savers solve the optimization problem (1), subject to the budget constraint (2), the law of motion for capital (10), and the labor demand function (11).



2. Hand-to-Mouth Hand-to-mouth households have the same utility functional form as savers in (1) and (3), and they consume all their disposable income each period. Their budget constraint for household j ∈ (1 − f, 1] is cht (j) + mht (j) = (1 − τt )



mh (j) Wt h lt (j) + t−1 + st rm∗ (j) + zt(j). Pt πt



(16)



Following Erceg et al. (2005), we assume that hand-to-mouth households set their wage to be the average wage chosen by savers (Wt ). Since each hand-to-mouth household faces the same labor demand function as savers (11), each household works the same hours as savers: lth (j) = lth = lta . B. Firms The two production sectors have different market structures. Since non-traded goods can only be produced locally, non-traded good firms are assumed to be monopolistically competitive. This assumption also allows us to introduce price rigidities. Traded-good firms are perfectly competitive, reflecting a lack of pricing power in relevant world markets.



1. Non-traded Good Sector The monopolistically competitive intermediate goods producer i produces according to the technology 1−αN N αN N ytN (i) = z N kt−1 (i) lt (i) . (17) θ   θ−1 R 1 N θ−1 N Aggregating all non-traded goods Yt = 0 yt (i) θ di and solving the profit



maximization problem yield the demand function ytN (i)
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pN t (i) pN t



−θ



YtN .



frictions across sectors (Rajan and Zingales (1998) and Antras and Caballero (2009)).



(18)



10 A non-traded intermediate goods producer chooses price, labor and capital to maximize its net present-value profit weighted by savers’ (firm owners’) utility, Et
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ΩN t (j), non-traded firms’ dividends



(19)



subject to the production function (17) and the demand function (18). λat is the savers’ PN pN marginal utility of consumption, πtN ≡ P Nt = pNt πt is non-traded good inflation. Like ς w in t−1 t−1 (2), ς p governs the degree of price rigidity. To capture additional costs in conducting business due to low governance quality commonly observed in developing countries, ι > 0 acts like an implicit tax, discouraging firms from producing at a higher level.6



2. Traded Good Sector A representative firm in the traded sector produces by the technology T ytT = z T kt−1



1−αT



ltT



αT



.



(20)



It chooses labor and capital to maximize weighted present-value profits subject to production function (20), ∞ X   T + ιst YtT , Et β tλat (1 − ι) st ytT − wtT ltT − rtT kt−1 (21) | {z } t=0 ΩT t ,traded firms’ dividends



where YtT is total traded output.



C. The Government To finance expenditures, the government collects taxes and issues bonds. Government expenditures include government spending Gt , transfers to households Zt , and debt services. The flow budget constraint in units of domestic composite consumption is c  Rt−1 Bt−1 B cb R∗ B f ∗ τt wt Lt + rtk Kt−1 +Btc +Btcb +st Btf ∗ = pgt Gt +Zt + + t−1 +st t−1 ∗ t−1 , (22) πt πt π



where Btc , Btcb , and Btf ∗ are government debt held by domestic households (or c for consumers), the central bank, and foreigners. The government borrows at the rate R∗t in the 6



2 #) ,



This implicit tax, however, does not appear in the government budget. Instead, it is rebated to the sector by a lump-sum fashion for simplicity.



11 f∗ international financial markets and may face a country risk premium. Borrowing Bt−1 units R∗



Bf∗



of foreign good requires a payment st t−1π∗ t−1 in domestic composite consumption at t. In the spirit of Garcia-Cicco et al. (2010) and Buffie et al. (2011), we let the borrowing rate depend on the government debt-to-GDP ratio (sbt = BYtt ). Let rt∗ = R∗t − 1 be the net foreign rate. Then,  b ξ s ∗ rf rt = r + p bt , ξ ≥ 0, (23) s where rrf is the risk free rate, and p and sb are the steady-state premium and the debt-to-GDP ratio. ξ > 0 indicates debt-elastic premia. Government spending is a CES basket, consisting of traded and non-traded goods, Gt =
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7 where ϕG t denotes the degree of home bias. The relative price of government spending to the CPI is h i 1   G G N (1−χ) G 1−χ 1−χ pt = ϕt pt + 1 − ϕt (st ) . (25)



We allow the degree of home bias to be time-varying. When the government increases spending to stimulate the economy, it is likely to raise the proportion of non-traded goods in Gt . Let ϕ¯G be the steady-state home bias in government spending, and ϕG be the degree of home bias in additional spending. Then, ϕG t



pgt Gt − pg G G = ϕ¯ + (ϕ − ϕ¯G ). pg G G



(26)



We assume that the government follow the fiscal rules, specified as log



Gt Gt−1 Yt = ρG log + φ log + εG t , G G Y



sbt−1 Zt Zt−1 log = ρZ log + γZ log b , Z Z s



(27) (28)



and



sb τt τt−1 = ρτ log + γτ log t−1 . (29) τ τ sb When the debt-to-output ratio rises above its steady-state level, the government can adjust transfers or the income tax rate to stabilize debt growth. In addition, government spending has known to be procyclical in many developing countries (e.g., see Gavin and Perotti (1997), Kaminski et al. (2004), and Alesina et al. (2008)). This procyclicality is modeled as log



7



Our model does not distinguish between productive government spending (such as public investment) and unproductive one (such as government consumption). Following most macroeconomic literature, we assume that government spending does not yield utility or change the productivity of private production.



12 an automatic response embedded in the spending rule, captured by φ > 0 in (27). εG t is the government spending shock with a mean zero. We abstract from modeling the borrowing decisions in terms of domestic and external debt. Our model is inadequate to capture many important considerations underlying decisions to borrow externally, e.g., the volatile supply of external funds and the risks of sovereign finance resulting from foreign-currency denominated liabilities.8 Instead, government spending effects are examined under various shares of external financing to total government debt. D. Reserve and Monetary Policy Let Btcb denote government debt held by the central bank and F R∗t denote foreign reserves. The central bank’s balance sheet is Mt −



B cb F R∗t−1 Mt−1 ). = Btcb − t−1 + st (F R∗t − πt πt π∗



(30)



The reserve policy follows the process F R∗t = (1 − ρF R )F R∗ + ρF R F R∗t−1 − ω(πtS − 1),



(31)



t where π S = SSt−1 . The exchange rate regime is signaled by ω: ω = 0 indicates a flexible exchange regime, and a huge ω punishes substantially the deviation from the steady-state (or targeted) nominal exchange rate, amounting to a fixed exchange rate regime.



To conduct monetary policy, the central bank adjusts the money aggregate to target the CPI inflation by a simple rule   π −φπ  Mt−1 t Mt = , (32) (1 + µ) πt π where 1 + µ is the steady-state growth rate of nominal money . Open market operations embedded in (30) and (32) imply a process for the holding of government debt by the central bank, as    π −φπ cb Bt−1 F R∗t−1 Mt−1 t cb Bt − (33) = (1 + µ) − 1 − st (F R∗t − ). πt πt π π∗ E. Aggregation and Some Identities Denote the aggregate quantity of a variable xt by its capital letter Xt . Then, Z 1  Xt = xt (j)dj = f xat + (1 − f)xht , x ∈ c, cN , cT , m, l .



(34)



0



8



See Panizza (2008) for a discussion on the trade-offs between domestic and external borrowing for developing countries.



13 Lump-sum transfers and remittance are assumed to be identical for each household, Z 1 Xt = xt (j)dj = xt , x ∈ {z, rm∗ } .



(35)



0



Since only savers have access to the asset and capital markets, aggregate investment, capital, bonds, and dividends are Z 1 Xt = xt(j)dj = fxat , x ∈ {i, k, bc , b∗} . (36) 0



Total government borrowing is Bt = Btc + Btcb + stBtf ∗.



(37)



The total demand for non-traded goods is " #  2  N 2 w a p ς W W l ς π t t t t χ N DtN = ϕ Ct + It + −π + − 1 pN + ν(pG t ) Gt . (38) t Yt N 2 Wt−1 Pt 2 πt−1 The market clearing condition for non-traded goods is −χ N YtN = (pN Dt . t )



(39)



Current account deficits (CAdt) are CAdt = Ct + It + pG t Gt  2  2 v ∗ ς w Wt Wt lta ς p πtN ∗ 2 N + (Bt − B ) + −π + − 1 pN t Yt N 2 2 Wt−1 Pt 2 πt−1 f∗ ∗  Bt−1  Bt−1 N N T ∗ ∗ − pt Yt − st Yt + st Rt−1 − 1 + st Rt−1 − 1 − stRM ∗ . (40) ∗ ∗ π π The balance of payment condition is "  ∗ Bt−1 d ∗ CAt = st Bt − ∗ + π
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(41)



Lastly, GDP in units of domestic composite consumption is N T Yt = pN t Yt + st Yt .



(42)



14 III.



E QUILIBRIUM , S OLUTION ,



AND



C ALIBRATION



The model equilibrium is log-linearized and solved by Sims’s (2001) algorithm. Appendix I describes the equilibrium conditions for the optimization problems. We calibrate the national account aspects of the model based on Mexican data from 1999 to 2008 (Country Tables of International Financial Statistics published by the International Monetary Fund). Table 1 summarizes the implied steady state.9 f∗



For public debt composition, the ratio of sBB is set to 0.6, matching the average among Latin American and Caribbean countries in 2005 (Panizza (2008)). Also, more than half of the households are assumed to be hand-to-mouth (1 − f = 0.6).10 For the procyclical response in government consumption, we set φ = 0.5 in the baseline calibration.11 To calibrate fiscal adjustment coefficients, a small but sufficient magnitude is assumed to stabilize debt growth (γZ = −0.005, γτ = 0.005). This reflects that fiscal adjustments are often postponed during recessions and last for a sustained period. Fiscal adjustments are accomplished by both cutting transfers and raising the income tax rate, as often done in practice. All autocorrelation coefficients in fiscal rules (27)-(29) are set to be 0.9, as fiscal policy changes tend to be persistent in practice. Following the convention to categorize services as non-traded goods, the average degree of home bias in consumption is roughly 50 percent (see Table 3 in Burstein et al. (2005)) or ϕ = 0.5. Because a large proportion of government consumption goes to pay services of civil servants, the steady-state degree of home bias is set to be higher than that in households’ consumption, with ϕ¯G = 0.7. For additional government spending to counteract business cycles, we allow the content to bias more toward non-traded goods (ϕG = 0.8) than regular spending. Given that developing or lower-income countries may have to rely more on imports for government purchases, a smaller value with ϕG = 0.4 is also examined. For the elasticity of substitution between traded and non-traded goods, we set χ = 0.44 to indicate a small elasticity, following the estimate in Stockman and Tesar (1995). The elasticity of substitution between varieties of non-traded goods θ is set to be 12, taking the standard value in the New Keynesian literature. Without empirical support, we arbitrarily set the elasticity of substitution of differentiated labor to be the same: θ˜ = 12. Also, without empirical support 9 Despite that part of the model structure is calibrated based on the Mexican data, the results of the paper should not be interpreted as an exercise to quantify the government spending multiplier in Mexico. To study government spending effects of a specific economy, one would model carefully the composition and functions of government spending and how policies—including monetary and reserve policy—are implemented. In addition, structure parameters should be calibrated or even estimated based on a richer dataset of the economy than that used here. 10



Based on data in Klaehn et al. (2006), Skelton (2008) calculates that less than 25 percent of Mexicans have bank accounts. With informal mechanisms of saving, the share of people that cannot smooth consumption at all should be smaller than 0.75.



11



Ilzetzki and Vegh (2008), using data of 27 developing countries, obtain estimates ranging from 0.39 to 0.61, depending on methodologies.



15 for developing countries on the elasticities of intertemporal substitution for consumption and labor, we set σ = 2 and ψ = 2 following the literature values for developed countries. Our shortcut to model limited international capital mobility is through adjustment costs in households’ foreign liability or asset holding. The literature often incorporates convex adjustment costs solely for the purpose of ensuring stationarity, and hence the parameter v is tiny (< 1e−4 ). We set v = 0.01 in the baseline to capture limited capital mobility. For country risk premia, Garcia-Cicco et al. (2010) estimate this elasticity for Mexico to be zero using a long sample from 1900 to 2005. Our baseline has ξ = 0, but we study a scenario with a positive elasticity of ξ = 3. Given that the annual risk free rate is calibrated to be 4 percent and the debt-to-annual GDP ratio to be 0.24, ξ = 3 implies that a 1-percentage-point increase in the debt-to-GDP ratio leads to a 12.5 percent increase in premia.12 To characterize imperfect mobility between sectors, we set ρl = 0.9. Horvath (2000) estimates this elasticity across 36 sectors using U.S. data and obtain a value roughly 1. Since labor markets in developing countries are likely to be more rigid, we set ρl = 0.9. Moreover, as capital tends to be much less mobile than labor, ρk = 0.2. Other friction parameters ς p = 65 and ς w = 145 imply that prices and wages are sticky for one year. Finally, for a given investment-output ratio (0.21) and the depreciation rate (δ = 0.025), the disincentive parameter in production (ι) is backed out from the firms’ demand function for capital and labor. The baseline has ι = 0.007.13 Parameter values for the baseline calibration are summarized in Table 2. IV.



G OVERNMENT S PENDING E FFECTS



AND



E XTERNAL F INANCING



We analyze government spending effects for a 10-percent shock, roughly 1 percent of GDP. Figure 1 presents the results under the baseline calibration without external borrowing to finance the addition spending (solid lines). The y-axis is in percent deviations from the steady state, and the x-axis is in years after the shock. To see how external financing alters the effects of government spending, the dotted-dashed lines are the responses under partial external financing with 60-percent external debt (the steady-state level). 12



The literature has a wide range of estimates for the premium elasticity with respect to some debt measure. Akitoby and Stratmann (2008) estimate that a 1-percentage-point increase in debt to gross national income leads to about 1-percent increase in premia, while Garcia-Cicco et al. (2010) obtain a 1-percentage-point increase in external debt to GDP leads to an increase by over half a percentage point in premia using the Argentina data. In our calibration, Garcia-Cicco et al’s estimate is equivalent to over 30 percent increase in premia.



13



This disincentive parameter is very sensitive to the steady-state investment output ratio. When this ratio is 0.19 (v.s. 0.21 in our baseline), ι rises to 0.1.



16 A.



Without External Financing



In a neoclassical or New Keynesian model for a closed economy, the dominant effect to higher government spending is the negative wealth effect that discourages consumption and induces labor supply. As the government increases its borrowing, domestic households demand a higher interest rate to hold government bonds. In equilibrium, a higher interest rate crowds out investment, and forward-looking households reduce consumption to increase saving via bond holding. Although the fiscal multiplier is positive, the leak through consumption and investment make it less than 1 (e.g., Leeper et al. (2010) and Cogan et al. (2010)).14 In our baseline without external financing, the dominant channel is still the real interest rate. Production in both sectors goes up initially as a result of more labor inputs. With more government demand, the non-traded prices and the CPI rise, triggering monetary tightening and raising the nominal and real interest rate. As in a closed economy, a higher real interest rate crowds out investment. Since the model features a large share of hand-to-mouth households, aggregate consumption increases initially because hand-to-mouth households consume more due to higher labor income. In the longer horizon, the crowding-out effect on investment lowers capital, together with fiscal adjustments, production declines in both sectors. While the real interest rate rises for most periods, it has an unusual decline at the beginning. The price of traded goods falls initially because of nominal appreciation (resulted from traded output expansion). This induces a CPI decline and a brief monetary expansion. As the nominal rate falls, the real interest rate falls accordingly. This unusual result may diminish if some degree of price stickiness is assumed for traded goods.15 If the price of the traded good is also sticky, the crowding out effect could be larger, reducing the expansionary effect of government spending. Our model’s prediction that a government spending increase generates real appreciation is a robust implication in traditional Keynesian (Mundell-Fleming) models, international real business cycle models (e.g., Backus et al. (1994)), and New Keynesian models (e.g., Erceg et al. (2005) and Forni and Pisani (2010)). Many empirical studies using data of developed countries, however, find the opposite (e.g., Kim and Roubini (2008) and Monacelli and Perotti (2010)).16 In the analysis here, the demand pressure on non-traded goods induces households to substitute away from non-traded to traded goods; the real exchange rate must 14



The fiscal multiplier of government spending in a closed economy can be larger than 1 if wage is sufficiently sticky and there is a large share of hand-to-mouth households (Leeper et al. (2011)).



15



For example, the price of traded goods may include distribution services, which are classified as non-traded goods and are sticky in the model (Backus et al. (1992)).
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Some opposite evidence also exists when using European data (e.g., Beetsma et al. (2008) and Forni and Pisani (2010)).



17 appreciate to clear the goods market. Later we show that the real exchange rate can depreciate when a smaller degree of home-bias is assumed in government spending.17 In summary, when the government finance the additional spending with domestic borrowing, the channel of the real exchange rate is operating but less important. Since the magnitude of real appreciation is small, its effects on traded output is also small. To see the relative importance of the two channels in fiscal multipliers, Table 3 reports the breakdown of fiscal multipliers in traded and non-traded goods, consumption, and investment. Following Mountford and Uhlig (2009), we compute cumulative, present-value multipliers at the end of the first and fifth year. The multiplier k quarters after an increase in government consumption is defined as ! i Pk Q −1 (Rt+j−1 ) 4Xt+i−1 i=1  j=1 ! , X ∈ GDP, Y N , Y T , C, I, , k = 4, 20. (43) i Q Pk −1 (Rt+j−1 ) 4Gt+i−1 i=1 j=1



4X and 4G are level changes relative to the steady-state values. Discount factors are constructed from the model-implied interest rate in a transition path. Like the real interest rate channel, the real exchange rate channel also introduces leakage to the expansionary effect of government spending. At the end of the fifth year, the multiplier for traded production is −0.29, and the overall fiscal multiplier is 0.39 (row (1)). Meanwhile, the leak through crowding out is more substantial, investment multiplier is −0.16 (−0.50) at the end of the first (fifth) year. Next, we explore how external financing of government debt amplifies the negative effect from the real exchange rate channel. B.



With External Financing



The dotted-dashed lines in Figure 1 assume that 60 percent of government debt is financed by external borrowing. Intuitively, external funds relieve competition from the government on domestic saving so the crowding-out effect should be mitigated. Financing government debt through external borrowing, however, introduces more real appreciation, reducing traded output and the fiscal multiplier. The two opposite effects from the real interest and exchange rate channel can be seen from the multipliers for consumption, investment, and traded goods (row (2)). At the end of the first (fifth) year, the cumulative multiplier of traded goods is −0.56 (−0.71). This leak is partially offset by smaller crowding-out. With external 17



As pointed out by Monacelli and Perotti (2010), the key to generate real depreciation is to have positive consumption of forward-looking households in response to a spending increase, e.g., by countercyclical price mark-ups from “deep habits” (Ravn et al. (2011)). Alternatively, when government spending increases are financed by aid, it is possible to produce temporary real depreciation when sufficiently high demand pressure is generated (Berg et al. (2010b)).



18 financing, the real interest rate rises less, leading to a smaller investment decline, consistent with empirical finding (Aisen and Hauner (2008), using data of 60 countries). Moreover, aggregate consumption is more positive because of a smaller fall in savers’ consumption. At the end of the fifth year the magnitude of crowding out—the sum of consumption and investment multipliers—drops from −0.59 under no external financing to −0.17 under some external financing. Relative to the steady state, current account deficits rise from 1.26 percent (without external financing) to 1.67 percent of GDP (with 60-percent external financing) on impact because access to external funds allows the economy to run large current account deficits. Our multiplier calculation is cumulative and on a present-value basis. While the fiscal multiplier is larger without external financing at the end of the fifth year, Figure 1 shows that, GDP is more negative after three years. Because investment (and hence capital) falls less with external financing due to smaller crowding-out, and the difference in the real exchange rate between the two scenarios narrows eventually, GDP is less negative under external financing in the longer run.



1. Country Premium on External Debt The baseline calibration assumes no debt-elastic country premium when borrowing externally. In reality, developing countries can face a rising premium in international financial markets when a government becomes more indebted.18 Figure 2 contains the responses with a debt-elastic premium (ξ = 3, solid lines), relative to the case without (repeating the dotted-dashed lines in Figure 1). Since increasing government spending drives up the government debt to GDP ratio, a debt-elastic country premium lowers the fiscal multiplier in the longer run mainly because it requires a larger scale of fiscal adjustments to maintain budget sustainability. A rising country premium increases the borrowing cost, which requires more debt services. Given a faster and larger accumulation of government debt, the fiscal adjustment magnitudes in the baseline (γZ = −0.005, γτ = 0.005) can no longer sustain fiscal solvency;19 transfers have to be cut more and the income tax rate raised higher (γZ = −0.03, γτ = 0.03). Since these fiscal adjustments have negative effects on output—the former directly reducing consumption of hand-to-mouth households and the latter discouraging work efforts and investment, GDP is more negative in the longer horizon. Row (3) of Table 3 shows that at the end of the fifth year, the fiscal multiplier is 0.29 with a debt-elastic premium, vs. 0.32 without (row (2)). The differences become larger in the longer run: the cumulative multiplier with a debt-elastic premium dropped to 0.02 vs. 0.22 without such a premium at the end of the tenth year. Ilzetzki et al. (2010) find empirical evidence that fiscal multipliers in high-debt 18



We only consider debt-elastic risk premia for public debt, not private debt. The foreign rate entering households’ budget constraint (2) is fixed at its steady-state level R∗ . This implies that when the private sector is a net creditor, the return does not change along with government indebtedness.
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Technically, the model cannot find a solution for a stationary equilibrium.



19 countries are almost zero. Our analysis offers an explanation for such a finding. Additional deficit-financed stimulus can raise concerns in financial markets regarding a country’ fiscal sustainability. The negative effect from fiscal adjustments erode the expansionary effect of government spending, producing a small or even negative multiplier. C. Twin Deficit Hypothesis Our results that financing sources can matter for fiscal multipliers have implications on the twin-deficit hypothesis for developing countries. Under free capital mobility, many factors, such as trade price elasticity (Erceg et al. (2005)) and non-Ricardian saving behaviors (Kumhof and Laxton (2009)) are found to be important for the co-movements between the two deficits in developed economies. In an environment with limited capital mobility, the extent to which fiscal deficits are financed by external borrowing is crucial for the hypothesis to hold. Although we do not model exports and imports separately, implicitly higher domestic demand results in higher imports and the appreciated real exchange rate reduces exports, driving up current account deficits. The left column of Figure 3 plots the increases in fiscal deficits and current account deficits (as a percentage of GDP) under v = 0.01. The top panel assumes no external borrowing, the middle assumes 40 percent, and the bottom assumes 80 percent external financing. Fiscal deficits are defined as government spending on consumption, transfers, and interest payments less tax receipts. When deficits are financed by domestic borrowing only (the top-left picture), the relationship between the two deficits is weak. At the end of the first year, a one-dollar increase in fiscal deficits leads to a 20-cent increase in current account deficits. Under 40 percent and 80 percent of external financing, the increases in current account deficits are 48 cents and 77 cents. The role of external financing of government deficits diminishes, however, under an open capital account. The right column of Figure 3 assumes near perfect capital mobility with v = 0.0001. The fraction of external borrowing has little influence on the current account deficits, because the total external borrowing remains roughly constant regardless of the amount of external borrowing by the government. Across the three scenarios, a one-percentage-point rise in fiscal deficits causes a current account deterioration equal to about 0.5 percentage point of GDP. This magnitude is similar to the finding in Baxter (1995) and Kumhof and Laxton (2009). The moderate relationship between the two deficits here is driven by a large share of hand-to-mouth households (generating substantial non-Ricardian behavior) and sensitive responses of traded output to real exchange movements. V.



OTHER C OUNTRY C HARACTERISTICS



Aside from financing sources, our framework can explore how other country characteristics matter for fiscal multipliers. This section studies the influence of 1) the government purchase composition in terms of traded and non-traded goods, 2) sectoral rigidities of production factors, 3) the share of hand-to-mouth households, 4) the exchange rate regime, and 5) capital



20 account openness on the size of fiscal multipliers. The exercises assume no external financing. The last part of this section looks at the interactions between external financing and each of these characteristics. A. Composition of Government Purchases Our baseline assumes that additional government spending has a high degree of home bias (ϕG = 0.8). For developing countries, it is also likely that domestic production cannot ramp up quickly to meet additional government demand and has to rely more on traded goods produced abroad. Figure 4 compares the baselines calibration (without external financing) with a smaller degree of home bias ϕG = 0.4 (solid lines). When the government demands more traded goods, more labor inputs shift to the traded sector, but the ability of traded good firms to expand production is restricted because of no pricing power. As only part of increased government spending is supplied by domestic production, less home bias implies a smaller fiscal multiplier. Row (4) of Table 3 shows that the fiscal multiplier is 0.48 at the end of the first year. The multiplier for non-traded production is only 0.30 at the end of the first year, compared to 0.94 in the baseline (row (1)). Notice that consumption is much more negative with ϕG = 0.4. A smaller demand pressure in the non-traded sector, combining with more labor inputs, leads the aggregate wage rate to fall as shown in Figure 4. As labor income falls, hand-to-mouth’s consumption falls, lowing aggregate consumption. Another distinctive difference is the depreciation of the real exchange rate. The demand for foreign goods brings forth nominal depreciation, hence real depreciation. Consistent with Penati (1987), government spending that falls more on traded goods generates real depreciation. B.



Sectoral Rigidities of Production Factors



Government spending stimulates economic activity mainly through the demand-side effect. Sectoral rigidities of production factors amplify demand pressure and thus enlarge fiscal multipliers. More sectoral rigidities drive up wage and the rental rate of capital more in the non-traded sector because less labor and capital can move to the non-traded sector in the short run. The higher factor prices translate to more income for households. Given that a large share of households are hand-to-mouth, more income directly increases consumption. Row (5) of Table 3 shows that the fiscal multiplier at the end of the first year is 0.91, compared to 0.71 under the baseline. The consumption multiplier is particularly large with more sectoral rigidities. Our result that sectoral rigidities enhance the expansionary effects of government spending may be somewhat surprising. Berg et al. (2009) argue that when sectoral rigidities are high, a broad-based spending increase may be less expansionary because crowding-out by government spending may occur in those sectors less hit by negative shocks. In our framework, investment falls slightly more under a higher degree of sectoral rigidities. However, the positive wealth effect on consumption due to higher factor prices dominates.



21 One caveat is that our model does not capture the “gap to the potential” normally observed during recessions. The consumption increase due to rising factor prices would be subsided if the sector receiving government demand injection happens to be hit hard by negative shocks. Under that circumstance, factor prices would not rise much as what we have here for the non-traded sector, and the positive wealth effect on consumption would be reduced. C. Fraction of Hand-to-Mouth Households Hand-to-mouth households in the literature serve as a way to break Ricardian behaviors in response to fiscal policy changes. Since hand-to-mouth households consume all of their disposable income every period, more labor supply in response to a government spending increases raises income and consumption. While forward-looking agents would reduce consumption, the larger the fraction of hand-to-mouth households tend to increase the fiscal multiplier. The fraction of hand-to-mouth households also signals the degree of financial development. A large fraction of hand-to-mouth households combined with limited capital mobility means that government bonds have to be absorbed by a smaller pool of savers. Hence, for a given amount of borrowing, a larger fraction of hand-to-mouth households lead to more crowding out in investment. Consistent with this story, row (6) of Table 3 shows that when f = 0.2, the GDP multiplier rises to 0.79 (from 0.71) at the end of the first year, and the consumption multiplier rises to 0.27 (from 0.07), but the investment multiplier falls to −0.23 (from −0.16) at the end of the first year. D.



The Exchange Rate Regime



Among the regularities documented in Ilzetzki et al. (2010) is that economies with a fixed exchange rate have much larger fiscal multipliers than those under a flexible exchange rate regime. Our framework delivers the same qualitative difference at least in the short run.20 Compared to a flexible regime in the baseline, row (7) of Table 3 shows that the fiscal multiplier increases to 0.91 (from 0.71 under a flexible regime, row (1)) by the end of the first year. A fixed regime keeps the nominal exchange rate and the price of traded goods fixed due to the law-of-one-price assumption. Relative to a flexible regime, where the price of traded goods falls, the smaller relative price difference between traded and non-traded goods with a fixed regime produces less real appreciation, hence a more positive response of traded output at the beginning. While traded output expands more, the fixed regime also generates more 20



Ilzetzki et al. (2010) find that the long-run multiplier is 1.5 for countries with a fixed exchange rate and 0 with a flexible one. The 44 countries include both high-income and developing countries. They argue that with a flexible exchange rate, an increase in government spending is offset by reduction in net exports. Our analysis also shows that reduction in traded output offsets the government spending increase but the offset is less than one-for-one.



22 crowding out through the real interest rate channel. Our monetary policy specification—(30) and (32)—implies that reserve interventions are sterilized by open market operations. To prevent nominal appreciation, reserve increases automatically lead to reductions in the central bank’s holding of government bonds to restrict monetary expansion. The increased holding of government debt by savers must drive up the nominal and the real interest rate, which crowds out more investment and consumption. If the central bank, instead, does not sterilize its reserve intervention, the fiscal multiplier can be even larger, as shown in row (8) of Table 3. At the end the first year, the fiscal multiplier further rises to 0.96.21 E. Capital Account Openness Our analysis so far conditions on an arbitrary degree of capital account openness by setting v = 0.01. The range of this parameter can vary from a tiny number (like 0.000742 as in Schmitt-Grohe and Uribe (2003)—for the technical reason to ensure stationarity of net foreign assets) to a huge number (like 100, 000 as in Berg et al. (2010a)—for modeling a closed capital account). Figure 5 compares government spending effects under three v’s. Solid lines assume v = 0.0001, implying very little restriction in capital mobility; dotted-dashed lines have v = 0.01 (as in the baseline); and the dashed lines have v = 100, implying an almost closed capital account. When v = 0.0001, foreign borrowing by the private sector follows closely to government debt. Savers simply increase their foreign borrowing to acquire domestic government debt. Without external financing, a more open capital account leads to less crowding out but more contraction in traded output. Overall, government spending is less expansionary under a more open capital account with no external borrowing. In the longer run, since the investment decline is also smaller with a more open capital account, GDP bounces back more quickly. Rows (9) and (10) of Table 3 confirm this comparison. When v = 0.0001, the fiscal multiplier is smaller due to a much smaller multiplier for traded output. If the capital account is more closed (v = 100), although the investment multiplier falls from −0.16 in the baseline to −0.19 at the end of the first year, the multiplier for traded output is much less negative (−0.23 in the baseline vs. −0.01 with v = 100), producing a larger fiscal multiplier of 0.82 at the end of the first year, compared to 0.71 in the baseline. F. Interactions with External Financing The rest of this section studies the interactions of external financing with each of country characteristics analyzed above. Figure 6 summarizes the cumulative fiscal multiplier at the end of the first year. Each graph plots external financing shares against a wide range of a relevant parameter. The parameters not plotted are set to their baseline values. To simulate a scenario without sterilization, we replace (32) with Btcb = et al. (2010a).
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23 Several observations can be made. First, the fiscal multiplier is generally below 1. The preceding analysis finds that more home bias in government purchases, a high degree of sectoral rigidities, a large fraction of hand-to-mouth households, a fixed exchange rate, and a more closed capital account work to increase the fiscal multiplier. When combining these features one at a time with no external financing, the multiplier is still below 1. To obtain a larger multiplier, multiple characteristics have to be present. For example, when no external financing is combined with complete home bias in additional government spending (ϕG = 1) and the fixed exchange rate regime, the fiscal multiplier is 1.12 at the end of the first year. Second, among the country characteristics considered here, the degree of home bias has the most influences in fiscal multipliers. Under no (full) external financing, when the degree of home bias gradually increases from 0 to 1, the fiscal multiplier at the end of the first year rises from 0.26 to 0.83 (0.01 to 0.62). Third, except for capital account openness, the fiscal multiplier change monotonically with the degree of external financing and a characteristic analyzed. For capital account openness, Section E finds a more closed capital account leads to a larger multiplier under no external financing. The bottom left graph in Figure 6 shows that increasing capital account openness can actually raise the multiplier when the government finances most of its debt externally. To explain this phenomenon, we resort to the optimality condition of foreign borrowing by savers:   R∗ a ∗a ∗a a st λt [1 − v (bt − b )] = βEt λt+1 st+1 ∗ , (44) π where λat is the marginal utility of savers, which is inversely related to consumption. The left hand side is the marginal benefit of external borrowing at t, and the right hand side is the the discounted, expected marginal cost of t + 1 at time t. The equation says that if consumption falls, the marginal benefit of borrowing one more unit of foreign debt (the left hand side) would rise, and savers want to increase foreign borrowing. Alternatively, if the current real exchange rate appreciates, the marginal benefit would fall, and savers want to decrease foreign borrowing. When the government only finances a small part of its additional spending by external borrowing, substantial crowding out occurs, reducing savers’ consumption. Under this circumstance, a more open capital account (a small v) means that savers would increase borrowing to smooth their consumption. As analyzed in Section E, borrowing by the private sector has the similar effect as external borrowing by the government: A more open capital account reduces the fiscal multiplier. In contrary, if the government already borrows a lot externally, the resulted real appreciation induces savers to cut foreign borrowing. Thus, a more open capital account reduces total external borrowing of the economy, producing less real appreciation and raising the fiscal multiplier. VI.



C ONCLUSIONS



This paper studies the effects of government spending for developing countries. The framework accounts for limited international capital mobility, an important difference between developing and developed countries. It finds that the financing source affects the



24 size of fiscal multipliers for government spending. On the one hand, access to international funds reduces crowding out in terms of consumption and investment, raising the multiplier. On the other hand, the inflow of external funds brings more real appreciation. Since traded output in developing countries can be very sensitive to the real exchange rate, real appreciation has a large negative effect on traded output. Overall, the negative effect from the real exchange rate channel dominates, leading to a smaller multiplier with external financing in the short run. When countries face a debt-elastic risk premium, fiscal multipliers under external financing are further reduced in the longer run because more debt services require a larger scale of fiscal adjustments to maintain budget sustainability. Aside from financing sources, the analysis also studies how other factors affect fiscal multipliers. A higher concentration on traded goods means only part of the demand increases from more government spending is met by domestic production, leading to a smaller fiscal multiplier. More sectoral rigidities and more hand-to-mouth households amplify the demand pressure from government spending and thus increase the multiplier. A fixed exchange rate regime, on the other hand, reduces real appreciation and exerts a less negative effect on traded output. Finally, whether capital account openness reduces the multiplier depends on the amount of external borrowing by the government. When the government finances most of its spending through domestic borrowing, a more open capital account reduces the multiplier as the private sector increases its foreign borrowing to smooth consumption. The opposite occurs if the government already engages in a lot of external borrowing, because agents reduce foreign borrowing, making the real exchange rate appreciate less. For the most scenarios we study, the fiscal multiplier is below one, suggesting that government spending in developing countries is not as expansionary as policy makers desire. One caveat to note is that our analysis assumes government spending is non-productive. It is foreseeable that the fiscal multiplier is more likely to rise above one when government spending is used, for example, to build productive public capital, which raises the productivity of the private sector. Finally, our finding that externally financing leads to a smaller fiscal multiplier has implications on other types of foreign financed fiscal expansions. Since lower-income countries often rely on external funding to finance some of its government spending, such as aid, its expansionary effects can be quite small in general, as found in Berg et al. (2010a). When learning-by-doing is present, the negative effect from real appreciation can be amplified and prolonged, introducing more leak to the expansionary effects of government spending.



25 variables consumption/output investment/output government consumption/output trade balance/output foreign reserve/annual output money/annual output public debt/annual output private foreign debt/annual output external public debt/total government debt annualized inflation rate tax revenues/output transfers/output remittance/output annual nominal interest rate



values 0.69 0.21 0.11 0.01 0.08 0.11 0.24 0.09 0.6 8.33% 0.15 0.03 0.02 10%



notes Mexico, average 1999-2008 Mexico, average 1999-2008 Mexico, average 1999-2008 model implication Mexico, average 1999-2008 M1, Mexico, average 1999-2008 Mexico, gross debt, average 1999-2008 model implication average of Latin America in 2005 CPI, Mexico, average 1997-2008 cash receipts, Mexico, average 1999-2008 model implication net foreign transfers to Mexico, average 1999-2008 principal rate, Mexico, average 1997-2008



Table 1. Steady State
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parameters σ ψ ϕ χ θ θ˜ η ϑa ϑh κa κh δl δk ρl ρk β f αT , αN ι κN , κT δ ςp ςw ϕ¯G φ γz γτ ρG ρz ρτ v ω φπ ξ



values 2 2 0.5 0.44 12 12 0.09 0.9998 0.9931 0.4768 0.2974 0.53 0.53 0.9 0.2 0.996 0.4 0.7 0.007 25 0.025 65 143 0.7 0.5 -0.005 0.005 0.9 0.9 0.9 0.01 0 1.25 0.0



notes inverse of intertemporal elasticity of substitution for consumption inverse of Frisch elasticity degree of consumption home bias elasticity of substitution between traded and non-traded elasticity of substitution among non-traded goods elasticity of substitution among labor inputs implying the interest elasticity of real money balance is -1.5 preference weight on consumption, savers, model implication preference weight on consumption, hand to mouth, model implication saver’s disutility weight on labor, model implication hand-to-mouth consumer’s disutility weight on labor, model implication share of labor supplied to non-traded, model implication share of capital supplied to non-traded, model implication elasticity of labor substitution between the two sectors elasticity of capital substitution between two sectors the discount factor, model implication fraction of savers labor income share production disincentive parameter, model implication investment adjustment cost depreciation rate for capital implying the prices are sticky for almost one year implying the wages are sticky for almost one year steady state home bias of government purchases parameter governs procyclical government spending transfer adjustment parameter, stabilize debt growth income tax rate adjustment parameter, stabilize debt growth autocorrelation coefficient in government spending rule autocorrelation coefficient in transfer rule autocorrelation coefficient in tax rule implying limited international capital mobility flexible exchange rate regime consistent with an interest rule with inflation coefficient 1.5 country risk premium



Table 2. Baseline Calibration
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)



YN YT C I Calibration GDP 1yr 0.71 0.94 −0.23 0.07 −0.16 baseline, no external financing 5yr 0.39 0.68 −0.29 −0.09 −0.50 1yr 0.58 1.14 −0.56 0.18 −0.06 baseline, with external financing 5yr 0.32 1.03 −0.71 0.00 −0.17 1.10 −0.50 0.16 −0.08 debt-elastic country premium 1yr 0.60 (ξ = 3) 5yr 0.29 0.80 −0.51 −0.15 −0.32 1yr 0.48 0.30 0.18 −0.06 −0.16 less home bias (ϕG = 0.4) 5yr 0.28 0.05 0.24 −0.13 −0.50 1.13 −0.21 0.18 −0.17 more sectoral rigidities 1yr 0.91 (ρl = 0.2, ρk = 0.1) 5yr 0.45 0.82 −0.37 −0.06 −0.50 1.01 −0.23 0.27 −0.23 more hand-to-mouth households 1yr 0.79 (f = 0.2) 5yr 0.36 0.66 −0.30 0.04 −0.65 1yr 0.91 0.69 0.22 −0.07 −0.27 fixed exchange rate (ω = 100, 000) 5yr 0.38 0.44 −0.07 −0.16 −0.72 1yr 0.96 0.94 0.01 0.18 −0.15 fixed exchange rate no sterilization 5yr 0.48 0.71 −0.23 −0.03 −0.48 0.06 −0.43 0.14 −0.10 more open capital account 1yr 0.63 (v = 0.0001) 5yr 0.36 0.86 −0.50 −0.04 −0.33 0.83 −0.01 −0.00 −0.19 near closed capital account 1yr 0.82 (v = 100) 5yr 0.40 0.65 −0.25 −0.11 −0.51 Except for row (2), all scenarios assume no external financing for additional government spending.



Table 3. Fiscal Multipliers for Government Spending.
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Figure 1. Impulse responses to a 10-percent increase in government spending: baseline calibration. Solid lines: no external financing; dotted-dashed lines: 60-percent external financing. Y-axis is in percent deviation from the steady state. X-axis is in years after the initial increase in government spending.
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Figure 2. Impulse responses to a 10-percent increase in government spending: country premium. Solid lines: with a debt-elastic country premium (ξ = 3); dotted-dashed lines: constant premium (ξ = 0) as in the baseline. Y-axis is in percent deviation from the steady state. X-axis is in years after the initial increase in government spending.
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Figure 3. Impulse responses to a 10-percent increase in government spending: twin deficits. Fiscal deficits and current account deficits are in shares of GDP. X-axis is in years after the initial increase in government spending.
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Figure 4. Impulse responses to a 10-percent increase in government spending: home bias in government purchases. Solid lines: less home bias (ϕG = 0.4); dotted-dashed lines: ϕG = 0.8 as in the baseline. Y-axis is in percent deviation from the steady state. X-axis is in years after the initial increase in government spending.
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Figure 5. Impulse responses to a 10-percent increase in government spending: capital account openness. Solid lines: almost perfect capital mobility (v = 0.0001); dotted-dashed lines: limited capital mobility (v = 0.01 as in the baseline); dashed lines: almost closed capital account (v = 100). Y-axis is in percent deviation from the steady state unless stated otherwise. X-axis is in years after the initial increase in government spending.
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Figure 6. Interactions with External Financing. Cumulative fiscal multipliers at the of the first year: φG —home bias in government spending; ρl —sectoral labor mobility (smaller ρl → more rigidities); f—share of hand-to-mouth households; ω—exchange rate regime (larger ω → less flexible regime); v—capital account openness (larger v → more closed capital account).
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O PTIMALITY C ONDITIONS



This appendix contains the optimality conditions. Let λat and λht be the Lagrangian multipliers for the maximization problems of savers and non-savers, qt is Tobin’s Q. Saver’s FOC for cat (j) h
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 −1 .



N Firms in non-traded sector’s FOC for ltN (i) and kt−1 (i) N (1 − αN )wtN ltN = αN rtN kt−1
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